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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers electrical system and equi pnent
groundi ng i ncludi ng ground rods, grounding
conductors, connectors, and other accessories for
smal | jobs. The section excludes instrunentation
and static groundi ng systens.

Dr awi ngs shoul d show pl an | ayout of each groundi ng
el ectrode, ground mat, ground grid, substation
ground bus, interconnecting groundi ng conductor, and
tap connections to steel building colums and

out door el ectrical equipnent. Detail draw ngs of
ground mats and ground grids should show
configuration, ground rod spacings, interconnecting
cable and tap connections to substation yard fence,
substation ground bus, and interior equipnent.

I f grounding systens as shown fail to achieve the
desired neasured resistance to ground, additiona
ground rods nmay be required.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:
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ASTM | NTERNATI ONAL ( ASTM
ASTM B 8 (1999) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medium Hard, or Soft

JOHN F. KENNEDY SPACE CENTER ( KSC)

KSC- SPEC- Z- 0005 (Am 2; 1975) Brazing, Steel, Copper,
Al um num N ckel, and Magnesi um Al | oys
KSC- STD- E- 0012 (Rev A; 1974; Am 1; 1978) Bondi ng and
G oundi ng

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
U S. AR FORCE TECHNI CAL ORDERS (TO

TO 31WB-10-15 (1980; CHG 3 1982) CQutside Plant Cable
Testi ng

UNDERWRI TERS LABCRATORI ES (UL)

UL 467 (1993; 6th Ed; Rev thru Nov 14, 1986) UL
Standard for Safety G oundi ng and Bondi ng
Equi pnent

.2 GENERAL REQUI REMENTS
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NOTE: If section 16003, "General Electrical
Provisions," is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.
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Section 16003, "Ceneral Electrical Provisions," applies to work specified
in this section.

.3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.
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The followi ng shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 03 Product Data

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Ground Rods

Ground and Bond Wres

G oundi ng and Bondi ng Connectors
G oundi ng and Bondi ng Fasteners

PART 2 PRODUCTS
2.1 GROUND AND BOND W RES
G ound and bond wires shall be in accordance with ASTM B 8 and shall be
anneal ed bare copper, Cass "B" stranded, with 98 percent conductivity.
Size of wires shall be in accordance with the requirenments of NFPA 70.
2.2 GROUNDI NG AND BONDI NG CONNECTORS
Groundi ng and bondi ng connectors shall conformto the requirenents of UL 467.
2.3 GROUNDI NG AND BONDI NG FASTENERS
Al'l bolts, nuts, washers, |ock washers, and associated fasteners used for
groundi ng and bondi ng connections shall be [copper] [bronze] [tin plated
t enpered brass].

2.4  GROUND RODS

Grounds shall be 3/4 inch by 20 feet 20 mllinmeter dianeter by 6100
mllineter copper clad steel rods in accordance with KSC- STD- E-0012.

PART 3 EXECUTI ON
3.1 GENERAL

Bondi ng and groundi ng requirenments, as a mninmm shall be those specified
by NFPA 70.

3.2 BONDI NG

3.2.1 Types of Bonds

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Choose fromone of the bond types or a
conbi nati on of bond types |listed bel ow.
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Unl ess ot herwi se specified herein, bonding of netal surfaces shall be
acconpl i shed by [brazing] [welding] [clanping] [structural joining nethods]
[a conbination thereof].

.2.1.1 Brazi ng
Brazi ng sol der shall conformto KSC- SPEC- Z- 0005.
.2.1.2 Wel di ng

Wel di ng shall be by the exotherm c process. Welding procedure shal
i ncl ude the proper nold and powder charge and shall conformto the
manuf acturer's recomendati on.

.2.1.3 d ampi ng

In external |ocations, clanping shall be used only where a di sconnect type
of connection is required. Connection device nay utilize either
spring-1oaded jaws or threaded fasteners. Device shall be so constructed
that positive contact pressure is maintained at all tinmes. This nethod

i ncl udes the use of machine bolts with tooth type or spring type |ock
washers.

. 2.2 O eani ng of Bondi ng Surfaces

Al'l surfaces which conprise the bond shall be thoroughly cl eaned before
joining to renove paint, oxides, and other resistance filns fromthe mating
surfaces. Gentle and uniform pressure along with an appropriate abrasive
shal |l be used to ensure a snooth, uniformsurface wi thout "point contacts."
Excessive netal shall not be rempved fromthe surface. Cad netals shal

be cleaned with a fine steel wool or grit in such a nanner that the
cladding material is not penetrated by the cl eaning process. Bare netal
shall then be cleaned with sol vent-npi stened cheesecloth. G ease, oil

dirt, corrosive preventatives, and other contaninants shall al so be renpved
using this sane nmethod. This cleaned area shall be allowed to air dry

bef ore maki ng bond. Bond shall be attached within 1 hour after cleaning.
Joint shall be sealed and the exposed surfaces refinished within 2 hours to
prevent oxidation. |If additional tine is required, a
corrosion-preventative conpound shall be applied until the area can be
refini shed.

. 2.3 Bond Resi st ance

Resi stance of any bond shall be tested in accordance with TO 31WB-10-15.
Bonds that fail to successfully conply to test paraneters shall be reworked
by the Contractor at no additional cost to the Governnent.

. 2.4 Encl osure Bondi ng

Al'l new FOT cabinets shall be bonded to ground. At |east one copper
connection shall be nade fromthe system ground point to one or nore

enclosures in the area such that all enclosures and equi pment when properly
bonded together provide a | ow i npedance path to ground.
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.2.5 Cabl e Tray Bondi ng

Cabl e tray sections shall be bonded together. Cable tray sections in
tandem assenbly shall be considered as having electrical continuity when

t hese sections are bonded with appropriate high strength bolts. Wenever
expansion joints are required, a junper consisting of a bond strap shall be
installed. Trays shall be grounded to the building ground system

.2.6 Bondi ng of Conduit and Raceway Systens

Metal conduit, fittings, junction boxes, outlet boxes, arnored and netal
sheat hed cabl e, and ot her raceways shall be bonded as |isted below. Care
shal |l be taken to ensure adequate electrical contact at the joints and
term nations.

L 2.7 Ri gid Metal Conduit and Term nations

Al'l threaded connections nust be [cl eaned and coated with conductive epoxy]
[wel ded as specified herein] and be wench tight. Al exposed threads
shal |l be painted. Conduits entering boxes and encl osures shall be [wel ded]
[ conductive epoxy coated and bonded to the box wi th bonding type |ocknuts
(one outside and one inside)] [locknut and groundi ng type bushing].
Locknuts that gouge into the metal box when tightened are acceptable.

.2.8 Protection of Finished Bonds

Fi ni shed bonds shall be protected by painting to match the original finish
after bond is nmde.

. 2.9 Spl i ce Bonds

Cable with over all shields shall have the shield continuity maintained

t hrough each splice. Bond clanp shall have perforating teeth to penetrate
the cable's nmetallic shield and be connected across the splice with the
equivalent of a No. 6 AWG 4.1 mllineter dianmeter (No. 6 AW5 copper
conduct or.

.3 GROUNDI NG CONNECTI ONS

Al'l ground connections shall be bonded connections in accordance with
par agraph entitled, "Bonding."

Al'l ground connections that are buried or in inaccessible |ocations shal

be wel ded. The process shall join all strands and shall not in any way
cause the parts to be damaged or weakened.

.4 PLACI NG GROUND RODS

Ground rods shall be installed and tested in accordance with KSC- STD E- 0012

-- End of Section --
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